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Answer any TEN Questions, Each Questi

| Suppose a frozen package of processed meat is removed from a freezer that is set at 0°F and placed
1 a refrigerator that is set at 38° F. Six hours after being placed in the refrigerator, the temperature

of the meat is 12°F. | | |
a) Derive a function for the temperature of the meat, T in Fahrenheit, as a function of time, t in

i

hours. (5M)
b) How long will it take for the meat to thaw (reach a temperature above 32°F)? Give answer to 2
decimal places. (5M)

= A circuit consist of an inductance of 0.05H, a resistance 5 Ohms, and a condenser of capacitance
;UE 107%F. If@Q = | = Oatt =0, Find Q(t) and I(t) when, there is an alternating emf E(t) =
e ﬂ;?r ;;ﬂﬂr), find the steady state solution. (Use the mathematical model LQ" + RQ'+ Q/
e=H (10 M)
3. A il-'i“ﬂET '*j'*‘"ﬂh a lff'vlﬂﬂﬁ of 2 kg has natural length 0.5m. Assuming there is no damping force, a force
of 25.6 N is required to maintain it stretched to a length of 0.7m. If the spring is stretched to a length
of 0.7m and then released with initial velocity 0, find the position of the mass at any time t. Consider
the Mathematical model of the Mass Spring system as follows: my” + cy’ + ky = 0. (10 M)

0, t<m

4. The applied voltage of an electrical circuit is given as f(t) ={t —m, T < t < 27
0, t>2n

Compute the Laplace transform of the function f(t). Can we have a function f(t), whose Laplace
transform is F(s) = s°? Justify your answer. (10 M)

5. Consider the LCR circuit given below:
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= - 0, t<5 A ssuming the initial charge and voltage to be
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: y b “ , 1ethod, S¢ the mathematica
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6. Use Cayley-Hamilton method to compute 420 of the matrix A= =1 0
cigen values of A® using Property of eigen val (10 M)
7 An undamped mass spring 5},Hm' - alues,

i r S
m is modelled by the differential equation y + 16y = 0.
a) Convert the above different + : ” atic (5 M
i ential equation inta « cocee of frat order differential equation, )
b) It mital displaceme 3 1Into a system of firs

ntand velocity are pi i and y(0) = 0, find the displacement
ST . gz glvenas ¥(0) = 1 and ) ’
and » Ll-:.‘m.ﬂ}r usmg matrix dlﬂgﬂlla[{-!_!{_i““ lT’lElhjd(. ] {5 m

8. Let the Potential energy of a system

L] - 2
APress V ointo Cﬂ“ﬂniﬂﬂl ﬁ;}]’]’ﬂ USing Drﬂ]ugﬂ'ﬂﬂl red i 3 = for
uction, tial energy be negative fo
any value of x and y. Can the poten gy

(10 M)
9. Find the series solution of the Airy’s equation y”

T Xy = 0, about the ordinary point x = 0. (10 M)
10. Expand the function f(x) = 1 — x, in terms of ej

' [T EeN functions of Strym-Liouville problem™ ¥ 57
iy =0,y'(0) =y' (%) =0.

11. a)lfthe increase in population at (n + 1)th year of certain species in a Culture {5 equals to the average

population of the previous two years plus nth power of 2. If initial two years of the population of
species are 0 and 1, find the explicit solution for the population at nth year,
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12. Consider the first order difference equation ¥, — 6y,_1 + 5y, , =4, n=1,2,3 ..with y(0) = 1.
Find the solution of the difference equation using Z-transforms. (10 M)

b) Using convolution theorem, find the inverse Z-transform of the function F (Z)=




